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(54) Semiconductor device substrate and method of manufacturing the same 



(57) A semiconductor device is provided that 
includes a substrate (1) having a first side, a second 
side and a through-hole (4). An external connection ter- 
minal (3) is located on the first side of the substrate (1), 
and a chip connection terminal (2) is located on the sec- 
ond side of the substrate. The chip connection tenninal 
(2) is electrically connected to the external connection 



terminal (3) via the through-hole (4). The external con- 
nection terminal (3). the inner portion of the through- 
hole (4) and a first portion of the chip connection tenni- 
nal (2) have a hard gold plating, and a second portion of 
the chip connection terminal (2) has a soft gold plating. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a semiconductor 
device substrate, and more specifically to a semicon- 
ductor device sut>strate for use in a semiconductor 
device of the type used in card-type modules, informa- 
tion memory devices. IC cards, or the like, and a method 
of manufacturing the same. 

BACKGROU ND OF THE INVENTION 

Recently, card-type memory devices such as IC 
cards have been brought into practical use. In a card- 
type memory device, a semiconductor chip is mounted 
in a semiconductor package. Typically, the semiconduc- 
tor package has the chip resin-molded on one side and 
a planar-type external connection terminal on the other 
side. The chip may be a nonvolatile semicorxJuctor 
memory device or any other type of semiconductor chip. 

Rgures 9, 10(a), and 10(b) show a conventional 
semkx)nductor package for a canS-type memory device. 
Figure 9 is a crossrsectional view of the semk:onductor 
package. Figure 10(a) is a perspective view of the chip 
side of the semiconductor package, and Rgure 10(b) is 
a perspective view of the external terminal side of the 
semiconductor package. As shown in Rgure 9, a sub- 
strate 1 is formed of resin, which has a thickness of 
approximately 0.1 - 0.4 mm, and a semiconductor chip 
6 is bonded to the substrate 1 by an adhesive 9. A gold 
wire 7 provides an electrical connection between a chip 
connection terminal 2 of the substrate 1 and a bonding 
pad of tile semiconductor chip 6. The chip side of the 
substrate 1 is mokJed by a resin 8 that covers the semi- 
conductor chip 6, and an external connection terminal 3 
is provided on the other side of the substrate 1. The 
external connection terminal 3 is electrically connected 
to the chip connection terminal 2 via a through-hole 4 
that penetrates the substrate 1. 

Figure 8 shows a cross-sectional view of the sub- 
strate used in the conventional semiconductor package 
off Rgure 9. (In the different figures, elements that are 
the same are represented by the same reference 
numeral and duplicate descriptions thereof are omit- 
ted.) The chip connection terminal 2, which is tocated 
on the chip side of the substrate 1, is typically plated 
with soft gold with a purity of 99.9% or higher. The soft 
gold on tiie chip connection terminal 2 provides a good 
connection between the bonding wire 7 and the chip 
connection terminal 2 because soft goW or aluminum is 
typically used for the bonding wire that is connected 
between the chip's bonding pad and the chip connec- 
tion terminal of the substrate 1. On the other hand, the 
external connection terminal 3. which is k)cated on tiie 
side of the substrate opposite tiie semiconductor chip 6. 
is typically plated with hard gold with a purity of approx- 
imately 99%. Hard gold is used for the external connec- 
tion terminal because it offers a greater resistance to 



damage. Thus, a boundary 5 between the soft gokJ plat- 
ing and the hard gokJ plating is located at a central por- 
tion of the through-hole 4. For simplification. Rgure 8 
does not individually show the gold plating, nickel plat- 
5 ing, and copper plating and foil that are described 
below. These layers are collectively shown as the chip 
connection terminal and the external connection termi- 
nal in Rgure 8. 

Rgures 1 1 (a) through 1 1 (f) show a typical manufac- 
10 turing process for the conventional semiconductor 
d&ncB substrate described above. Rrst, copper foils 24 
with an illustrative thickness off about 18 ^m are 
attached using an adhesive to both sides of a resin sub- 
strate 1. as shown in Rgure 11(a). The substrate 1 is 
IS ttien drilled to open a through-hole 4. as shown in Fig- 
ure 11(b). Next, as shown in Figure 11(c). the entire 
substrate is plated with copper so that copper plating 25 
is provkled on the inner side of tiie through-hole and on 
both sides of the substrate. Thus, the copper plating 
provides an electncal connection between the two sides 
of tiie substrate. A photoresist-type dry film is then 
pasted onto the copper of the substrate and a copper 
interconnection is formed through exposure off light, pat- 
terning, and etching of the copper, as shown in Rgure 
11(d). 

The copper interconnections are typically formed of 
both copper foils and copper plating because the cop- 
per foils can be used to easily and quickly increase tiie 
thickness of the connection by merely pasting them 
onto the sut)strate. However, the copper foil cannot be 
attached to the inner side of the through-hole to com- 
plete the interconnection. On tiie other hand, it is rather 
difficult to increase the thickness of the connection ter- 
minal through copper plating because of the slow 
progress off the plating process. In cases where a low 
relative thickness or slow progress are not drawbacks, it 
is possitMe to omit tiie copper foils and use only the cop- 
per plating to form the copper interconnections. 

In the next step off the manufacturing process, the 
chip-mounting side of the substrate is entirely n^sked 
using a tape or photoresist-type dry film. Bright nickel 
(not shown) and hard gokl are tiien consecutively plated 
on tiie substrate to provide a hard gold plating 3 over the 
copper interconnection on the external terminal side of 
the substrate and on the inside of the through-hole 4, as 
shown in Rgure 1 1 (e). Then, tiie hard goW-plated exter- 
nal terminal side of the sulDStrate is entirely masked 
using a tape or dry film. Non-bright or semi-bright nickel 
(not shown) and soft gold are then consecutively plated 
on the substrate to provide soft gold plating 2 over the 
copper interconnection on the chiphmounting side of the 
substrate and on the inside of tiie through-hole 4, as 
shown in Rgure 11(f). The nickel plating is interposed 
between the copper plating and the gokJ plating 
because the intervening nickel layer prevents a slow dif- 
fusion of the gold into tiie copper. In another typical 
manufacturing process, tiie order of tiie goki plating is 
reversed so ttiat soft gold is first plated on the chip- 
mounting skje and then hard gold is plated on tiie exter- 
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nal terminal side of the substrate. 

In such conventional manufacturing processes, one 
side of the through-hole 4 is closed by the masking dur- 
ing both soil gold and hard gold plating. As a result, air 
builds up in the through-hole 4 and the plating solution 
is prevented from flowing through the through-hole 4. 
Therefore, 'in some cases, no plating is attained at the 
central portion of the through-hole 4. Whenever the 
through-hole 4 has portions that are not plated by either 
the soil gold or hard gold, the underlying metal layer of 
copper or nickel Is exposed to ojcygen and the like. This 
allows corrosive action to occur in the exposed portion 
of the through-hole so that a breakage of the intercon- 
nection between the two sides of the sut)strate may 
result 

SUMMARY OF THE INVENiTlQM 

In view of these problems, it is an object of the 
present invention to remove the above-mentioned draw- 
backs and to provide a semiconductor substrate in 
which the inside of the through-hole is completely plated 
in order to improve the reliability of the interconnection. 
To achieve this object the through-hole in the substrate 
is not blocked when it is selectively plated. As a result 
the plating solution readily f tews through and near the 
through-hole so that plating is provided on the surface 
of the through-hole. Thug, there is no plating boundary 
located within the through-hole, so corrosive action is 
prevented in the underlying layers in the through-hole 
portion and the reliability of the interconnection that 
passes through the through-hole is improved. The 
present invention also provides a method of manufac- 
turing such a device. 

According to a first embodiment of the present 
invention, a semiconductor device is provided that 
includes a substrate having a first side, a second side, 
and a through-hole. An external connection terminal is 
located on the first side of the substrate, and a chip con- 
nection temiinal is located on the second skie of the 
substrate. The chip connection terminal Is electrically 
connected to the external connection terminal via the 
through-hole. The external connection terminal, the 
inner portion of the through hole, and a first portion of 
the chip connection terminal have a hard goM plating, 
and a second portion of the chip connection terminal 
has a soft gokJ plating. 

According to a second embodiment of the present 
invention, a semioorKluctor device is provWed that 
includes a substrate having a first side, a second skJe. 
and a through-hole. An external connection terminal is 
located on the first side of the substrate, and a chip con- 
nection terminal is kxated on tiie second skie of the 
substrate. The chip connection terminal is electrically 
connected to the external connection terminal via the 
through-hole. The chip connection terminal, the inner 
portion of the through hole, and a first portion of the 
external connection terminal have a soft plating, and a 
second portion of the external connection terminal has 



a hard gold plating. 

According to a third embodiment of the present 
invention, a method is provkied for manufacturing a 
semiconductor device by making an interconnection 
5 pattern of copper plating on a first side and a second 
side of a substrate and on the inner skie of a through- 
hole. A first mask is formed on the first skie of the sub- 
strate so as to cover a portion of the interconnection 
pattern on the first sWe without covering tiie through- 
10 hole. Nickel and then hard gold are plated on the portion 
of the interconnection pattern that is not covered by the 
f rst mask (including the inner skle of tine through-hole), 
and then the first mask is removed. A second mask is 
then formed to cover the portion of the interconnection 
75 pattern that was plated with hard gold. Nickel and then 
soft goW are plated on tiie portton of the interconnection 
pattern that is not covered by the second mask, and 
then the second mask is removed. 

According to a fourth embodiment of the present 
invention, a method is provkJed for manufacturing a 
semiconductor device by making an interconnection 
pattern of copper plating on a first skie and a second 
side of a substrate and on the inner skJe of a through- 
hole. A first mask is formed on the first skie of tha sub- 
strate so as to cover a portion xrf the interconnection 
pattern on the first side and the through-hole. Nickel and 
tiien soft goU are plated on the portion of the intercon- 
nectkm pattern that is not covered by the first mask, and 
then the first mask is removed. A second mask is then 
fbnned to cover the portion of the interconnection pat- 
tern that was plated with soft gold. Nickel and then hard 
gold are plated on the portion of the irrterconnection pat- 
tern that is not covered by the second mask (including 
the inner skie of the through-hole), and tiien the second 
mask is removed. 

According to a fifth embodiment of the present 
invention, a semiconductor device is provkied ttiat 
includes a substrate having a first skie, a second skie. 
and a through-hole. An external connection terminal is 
located on the first skie of tiie substrate, and a chp con- 
nection tenninal is located on the second side of the 
substrate. The chip connection terminal is electrically 
connected to the external connectton terminal via the 
through-hole. A semiconductor chip is attached to tiie 
second side cf the^sutistrat&and electrk:ally connected 
to the chip connection terminal, and a resin moWing 
covers at least a portion of the second side of the sub- 
strate. The external connection terminal, the inner por- 
tion of the tiirough hole, and a first portion of the chip 
connection terminal have a hard goW plating, and a sec- 
ond portion of tiie chip connection terminal has a soft 
gold plating. 

According to a sixtti embodiment of the present 
invention, a semiconductor device is provided tiiat 
includes a substrate having a first sde. a second stale, 
and a through-hole. An external connection terminal is 
kx:ated on tiie first skie of the substrate, and a chip con- 
nection terminal is located on the second side of the 
substrate. The chip connection terminal is electrically 
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connected to the external connection terminal via the 
through-hole. A semiconductor chip is attached to the 
second side of the substrate and electrically connected 
to the chip connection terminal, and a resin molding 
covers at least a portion of the second side of the sub- 
strate. The chip connection terminal, the inner portion of 
the through hole, and a first portion of the external con- 
nection terminal have a soft plating, and a second por- 
tion of the external connection terminal has a hard gold 
plating. 

The some entxxliments of the present invention 
provide a card-type module that includes the semicon- 
ductor device of the previously-described embodiments. 
Additionally, some embodiments of the present Inven- 
tion provide a memory device having such a card-type 
module and a main body. The main body includes a first 
connector connected to the external connection termi- 
nal of the card-type nrwdule, a second connector con- 
nected to an apparatus, and an interface control circuit 
connected to the first and second connectors. 

Other objects, features, and advantages of the 
present invention will become apparent from the follow- 
ing detailed desaiption. It should be understood, how^ 
ever, that the detailed descripton and specific 
examples, while indicating prefen-ed embodiments of 
the present invention, are given by way of illustration 
only and various modifications nrtay naturally be per- 
formed without deviating from the scope of the present 
invention. 

BRIEF DESC RIPTION OF THE DRAWINGS 

Rgure 1 is a aoss-sectional view showing a sub- 
strate according to a preferred embodiment of the 
present invention; 

Figure 2 is a cross-sectional view showing a semi- 
conductor device according to a preferred embodi- 
ment of the present invention; 
Rgure 3 is a cross-sectional view showing another 
embodiment of a semicorxiuctor device according 
to ttie present invention: 

Rgure 4 is a top view showing the substrate accord- 
ing to the preferred embodiment of the present 
invention; 

Rgure 5 is a perspective view showing a card-type 
nrxxiule according to a prefen-ed embodiment of the 
present invention; 

Rgures 6(a) through 6(f) are views showing a man- 
ufacturing process for the substrate according to 
the preferred embodiment of ttie present invention; 
Rgures 7(a) and 7(b) are perspective views show- 
ing an adapter card according to a preferred 
embodiment of ttie present invention; 
Rgure 8 is a cross-sectional view showing a con- 
ventional substi'ate; 

Rgure 9 is a aoss-sectional view showing a con- 
ventional semiconductor device; 
Rgures 10(a) and 10(b) are perspective views 
showing the conventional semiconductor device; 



and 

Rgures 11(a) through 11(f) are views showing a 
process for manufacturing the substrate of the con- 
ventional semiconductor devica 

5 

DETAILED DESCRIPTION OF PREFERRED EMROr^ 
IMENJg 

Preferred embodiments of tiie present invention will 
10 be described in detail hereinbelow with reference to the 
attached drawings. 

Rgure 1 shows a semiconductor device sul>strate 
according to a preferred embodiment of the present 
invention, and Rgure 6 shows a preferred manufactur- 
es ing process for ttie semiconductor device sii>strate of 
Rgure 1. Rrst, copper foils 24 witti an illustrative tiiick- 
ness of 18 )im are attached using an adhesive to tx)th 
sides of a resin substrate 1, as shown in Rgure 6(a). In 
the preferred entoiiment. tiie substrate is a high 
strength substrate formed of a glass fiber framework 
that is covered by an epoxy resin. A ttirough-hole 4 is 
ttien formed by drilling tiirough the substrate, as shown 
in Rgure 6(b). Next, as shown in Rgure 6(c), the entire 
substrate is plated witii copper so that copper plating 25 
is provided on the inner side of the tiirough-hole 4 and 
on both sides of the substrate 1. The copper plating 25. 
which provides an electrical connection between the 
two sides of the substrate, is illustratively formed witii a 
tiiickness of about 10 to 15 ^m. As shown in Rgure 6(d), 
a copper interconnection is then formed using a pho- 
toresist-type dry fflm or tiie like. Fa example, when a 
dry film is used, it is pasted onto the copper 25 of tiie 
sut^strate and a copper interconnection is formed by 
sequentially performing exposure to light, patterning, 
arxl etching of the copper. 

Next, the portion of the interconnection on the chip- 
mounting side of the substrate is masked. However, 
while tiie chip connection terminal is masked, the 
through-hole 4 is not masked. Such a mask can be 
formed by adhering a pre-shaped tape to tiie sutjstrate. 
or by applying a dry film over the entire chip-mounting 
side of the substrate and then patterning the film using 
a lithography technique or tiie like. The substrate is then 
consecutively subjected to bright-nickel plating (not 
shown) and hard gold plating to provide a hard gold 
plating 3 over tiie interconnectfon pattern, as shown in 
Rgure 6(e). Because ttie through-hole 4 is not closed at 
its top or bottom by the mask, the plating solution readily 
ftows through and near the ttirough-hole 4. Thus, ttie 
hard gokl plating 3 covers tiie entire copper intercon- 
nection on ttie external terminal side of tiie substrate, 
ttie entire copper interconnection layer on tiie inner side 
of the through-hole 4, and ttie unmasked portion of ttie 
copper interconnection on ttie chip-mounting skle of ttie 
substrate. 

After removing tiie above-mentioned mask, tiie 
hard gokJ-plated portion 3 is newly masked in the same 
manner as described above. Then, ttie unmasked por- 
tion is consecutively subjected to non-bright nickel plat- 
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ing (not shown) and soft gold plating to provide a soft 
gold plating 2 over the interconnection pattern. The new 
mask is then also removed. As a result, the soft-gold 
plating 2 is provided on the unmasked portion of the 
chip connection terminal (of the copper interconnection) 5 
on the chip-mounting side of the substrate, as shown in 
Rgure 6(f). For simplHication, Figures 1-3 do not individ- 
ually show the gold plating, nickel plating, and copper 
plating and foil described above. These layers are col- 
lectively shown as the chip connection terminal and the iq 
external connection terminal in these figures. 

Accordingly, in the embodiment of the present 
invention described above, the entire copper Intercon- 
nection layer on the inner side of the through-hole 4 is 
covered with the hand gold plating 3 so that the bound- is 
ary 5 between the soft goW plating and the hard goW 
plating is located outside of the through-hole 4. 

In further embodiments of the present invention, the 
above gold plating order is reversed. That is, soft gold is 
first plated to the chip connection terminal on the chip- 20 
mounting side of the substrate, and then hard gold is 
plated on the entire copper interconnection on the exter- 
nal terminal side of the substrate, the entire copper 
interconnection layer on the inner side of tfie through- 
hole 4, and the non-soft gold plated portion of the cop- 25 
per interconnection on the chip-mounting side of the 
substrate. 

Rgure 4 shows a top view of the semiconductor 
device substrate of Rgure 1. An interconnection 12 
extends from a chip connection terminal 1 1 , through a 30 
through-hole 4, and to an external connection terminal 
on tiie opposite side of the substrate 1. A semiconduc- 
tor chip is mounted on a chip mount surface portion 13 
of tiie substrate, and resin nrwlding is performed on the 
area witiiin resin molding boundary line 14. Further, a 35 
cutting line 15 shows ttie line along which tiie semicon- 
ductor module is cut after the substrate 1 is mounted 
with a semiconductor chip and then resin molded. A 
gold plating boundary line 16 represents a boundary 
between the soft gold plating and tiie hard gold pteting 4o 
of the interconnections. More specifically, the inner side 
of the gold plating boundary line 16 is plated with soft 
gold, and tiie outer side is plated witti hard gold. In fur- 
ther embodiments, the gold plating boundary line 16 is 
on the outer side of the resin moWing boundary line 14. 45 

Figure 2 shows a semiconductor package accord- 
ing to a prefen-ed embodiment of the present invention. 
The semiconductor package is formed by bonding a 
semiconductor chip 6 to the substrate of Figure 1 by an 
adhesive 9. A bonding pad of tiie semiconductor chip 6 so 
is connected by a gold wire 7 to the chip connection ter- 
minal of the substrate 1, and the chip-mounting side of 
the substrate is molded by resin 8. In the preferred 
embodiment, the resin 8 is an epoxy resin and tiie sem- 
iconductor chip is a nonvolatile semiconductor memory ss 
device such as a NAND-type Rash EEPROM. However, 
the chip may be any type of semicorxiuctor chip. Addi- 
tionally, in another enixxJiment of the semiconductor 
package of the present invention, the semiconductor 



chip is connected to the chip connection terminal of the 
substrate through a f li|>chip-type connection that uti- 
lizes a bump 10, as shown in Rgure 3. 

The semiconductor packages of Rgures 2 and 3 
may be used in a card-type rrwdule, as shown in Rgure 
5. The card-type module is smaller ttian a typical IC 
card, which is connected to a personal computer or the 
like. For example, in ttie preferred embodiment the 
card-type module employs a base card 18 that is illus- 
tratively formed of resin and has an illustrative length, 
width, and tfiickness of 37 mm by 45 mm by 0.76 mm! 
The base card is provided with a recessed portion 18a 
that hoWs the semiconductor package. More specifi- 
cally, the semiconductor package 17 is bonded to the 
base card 18 by burying the resin-moWed side of the 
semiconductor package 17 into the recessed portion 
18a of the base card in such a manner that the external 
terminal 3 side of tiie package is flush witfi the surface 
of the base card 18. In the preferred embodiment the 
card-type module contains a nonvolatile semiconductor 
memory device so tfiat it is anafogous to a floppy disk. 
That is, the card-type module contains the storage por- 
tion but not the driver portion of the complete storage 
device. The driver portion (i.e., processing circuitry and 
the like) is located in an adaptor card (of a personal 
computer), a digital camera, or ottier electronic device. 
Thus, the storage portion of the memory device can be 
exchanged, just like a floppy disk, by exchanging tiie 
card-type module. 

Rgures 7(a) and 7(b) show an adapter card that 
allows tiie card-type module of Rgure 5 to be connected 
to a PCMCIA card slot or tiie like so ttiat the card-type 
module can be interfaced witii a personal computer, dig- 
rtal camera, or other electronic devica As shown in Rg- 
ure 7(a). the adapter card 20 has tfie outer appearance 
of a PCMCIA card and includes an insertion hole 20a 
for receiving a card-type module 19. As shown in Rgure 
7(b), one connector 23 allows the adaptor card to be 
attached to the PCMCIA card slot of a personal compu- 
ter, electronic device, or tiie like, and another connector 
22 in the interior of the adapter card 20 contacts witii the 
external connection terminals 3 of ttie card-type module 
19. Additionally, an interface circuit 21 functions as an 
interface between ttie card-type module 19 and an 
external apparatus, such as apersonal computer. 

In alternative embodimentsrttte^apter is of ff form 
other than the card-type tiiat is attached to a PCMCIA 
card slot In still other embodiments, a drive drcuit or 
ttie like may be provided in tiie interfor of ttie adapter 
card 20 to control ttie card-type nxxlula Furthermore, 
ttie connector 22 ttiat contacts witii ttie external connec- 
tion terminals 3 of ttie card-type module may be pro- 
vided, typically along witti ttie interface circuit 21 and 
ttie like, in tiie main body of a personal computer, digital 
camera, or otiier electronic device. 

While in the embodiments described above ttie 
substrate is formed of resin, in further embodiments, ttie 
substrate is formed of TAB tape. More specifically, tape 
automating bonding (TAB") is used to form a ttiinner 
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semicofxluctor package In which the wires connected to 
the chip electrodes are formed by copper plating on the 
insulation tape film. Further, in the embodiments 
desaibed above, the semiconductor substrate has hard 
gold plating located on the external ternvnal side of the 5 
substrate, the inner side of the through-hole, and a por- 
tion of the chip-mounting side of the substrate. How- 
ever, the present invention is not limited to only that 
specific structure. For example, the sides could be 
reversed, the soft gold and hard gold plating portions w 
could be switched, or all soft gold plating could be used. 

As described above, the present invention provides 
a semiconductor substrate having a through-hole which 
is not blocked when It is selectively plated. As a result, 
the plating solution readily flows through and near the is 
through-hole so that plating is provided on the sur^ce 
of the through-hola Furthermore, there is no plating 
boundary located within the through-hole, so corrosive 
action is prevented in the underlying layers in the 
through-hole portion. Thus, the reliabnity of the inter- 20 
connection that passes through the through-hole is 
improved. 

While there has been illustrated and described 
what are presentiy considered to be the preferred 
embodiments of the present invention, it will be under- 2s 
stood by those in the art tiiat various other nrxxlif icalions 
may be made, and equivalents may be substituted, 
without departing from the true scope of the invention. 
Additionally, many modifications may be made to adapt 
a particular situation to the teachings of tiie present so 
invention without departing from the central inventive 
concept described herein. Therefore, it is intended that 
the present invention not be limited to the particular 
embodiments disclosed, but that the invention include 
all embodiments falling within the scope of the 35 
appended claims. 

Claims 

1 . A semiconductor device comprising: 40 

a substrate having a first side, a second side, 
and a through-hole formed so as to penetrate 
the first side and the second side; 
an externaLconnection terminal on the first side 4s 
of the substrate; and 

a chip connection terminal on tiie second side 
of the substrate, the chip connection terminal 
being electrically connected to the external 
connection temiinal via tiie through-hole, so 

wherein tiie external connection termi- 
nal, the inner portion of tfie through hole, and a 
first portion of the chip connection terminal 
have a hard gold plating, and 
a second portion of the chip connection termi- ss 
nal has a soft gold plating. 

2. The semiconductor device as defined in claim 1, 
wherein the external connection terminal has a flat 



portion. 

3. The semiconductor device as defined in claim 1, 
wherein the chip connection terminal has a flat por- 
tion. 

4. The semiconductor device as defined in claim 1, 
wherein the chip connection terminal is located on 
the periphery of the sitetrate. 

5. A semiconductor device comprising: 

a substrate having a first side, a second side, 
and a through-hole formed so as to penetrate 
the first side and the second side; 
an external connection terminal on tiie first side 
of the substrate; and 

a chip connection terminal on the second side 
of tiie substrate, the chip connection temiinal 
being electrically connected to the external 
connection terminal via the through-hole, 

wherein tfie chip connection temiinal, 
tiie inner portion of the ttirough hole, and a first 
portion of the external connection terminal 
have a soft plating, and 
a second portion of tiie external connection ter- 
minal has a hard gold plating. 

6. The semiconductor device as defined in claim 5, 
wherein the external connection terminal has aflat 
portion. 

7. The semiconductor device as defined in claim 5, 
wherein the chip connection terminal has a flat por- 
tion. 

8. The semiconductor device as defined in claim 5, 
wherein the chip connection terminal is located on 
tiie periphery of the substrate. 

9. A metiiod of manufacturing a semiconductor 
device, said method comprising tiie steps of: 

maMng an interconnectbn pattern of copper 
plating on a first side and a second side of a 
substrate and on the inner side of a through- 
hole using a photolithography technique and an 
etching technique, the through-hole formed so 
as to penetrate the first and second sides; 
forming a first mask on the first side of tiie sub- 
strate so as to cover a portion of the intercon- 
nection pattern on the first side without 
covering tiie through-hole; 
plating nickel and then hard gold on the portion 
of the interconnection pattern that is not cov- 
ered by the first mask, the plated portion 
including tiie inner side of tiie tiirough-hole; 
removing the first mask; 
forming a second mask to cover the portion of 
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the interconnection pattern that was plated with 
hard gold; 

plating nickel and then soft gold on the portion 
of the interconnection pattern that is not cov- 
ered by the second nnask; and 
removing the second mask. 

10. The method as defined in claim 9. wherein the por- 
tion of the interconnection pattern that is covered by 
the hard goW functions as an external connection 
terminal. 

11. A method of manufacturing a semiconductor 
device, said method conrprising the steps of: 

making an interconnection pattern of copper 
plating on a first side and a second side of a 
substrate and on the inner side of a through- 
hole using a photolithography technique and an 
etching technique, the through-hole formed so 
as to penetrate the first and second sides; 
forming a first mask on the first side of the sub- 
strate so as to cover a portion of the intercon- 
nection pattern on the first side and the 
through-hole: 

plating nickel and then soft gokJ on the portion 
of the interconnection pattern that is not cov- 
ered by the first mask; 
removing the f irst mask; 
forming a second mask to cover the portion of 
the interconnection pattern that was plated with 
soft gold; 

plating nickel and then hard gold on the portion 
of the interconnection pattern that is not cov- 
ered by the second mask, the plated portion 
including the inner side of the through-hole; 
and 

removing the second mask. 

12. The method as defined in claim 11, wherein the 
portion of the interconnection pattern that is cov- 
ered by the hard gokJ functions as an external con- 
nection terminal. 

13. A method of manufacturing a semiconductor 
device, said method comprising the steps of: 

forming, on a substrate having a through-hole 
that penetrates from a first side to a second 
sWe of the substrate, hard gold plating on at 
least the periphery of the through-hole on the 
first side of the substrate, the periphery of the 
through-hole on the second side of the sub- 
strate, and the inner side of the through-hole; 
and 

forming soft gold plating on at least a portion of 
the first side of the substrate that is not covered 
by the hard gokl plating. 



14. The method as defined in daim 13. wherein the 
portion of the substrate that is covered by the hard 
gold plating functions as an external connection ter- 
minal. 

s 

15. A method of manufacturing a semiconductor 
device, said method comprising the steps of: 

forming, on a substrate having a through-hole 
^0 that penetrates from a frst side to a second 

side of the 8ut)strate, soft gokt plating on at 
least the periphery of the through-hole on the 
first side of the substrate, the periphery of the 
through-hole on the second side of the sub- 
is strate, and the inner side of the through-hole; 

and 

forming hard gokl plating on at least a portion 
of the first side of the substrate that is not cov- 
ered by the soft gold plating. 

20 

16. The method as defined in daim 15, wherein the 
portk)n of the substrate that is covered by the hard 
gold plating functions as an external connection ter- 
minal. 

25 

1 7. A semiconductor device comprising: 

a substrate having a first side, a second skie. 
and a through-hole formed so as to penetrate 
30 the first side and the second side; 

an external connection terminal on the first side 
of the substrate; 

a chip connection terminal on the secorxl side 
of the substrate, the chip connection terminal 

35 being electrically conneded to the external 

connedion temiinal via the through-hole; 
a semicondudor chip attached to the second 
side of the substrate and electrically conneded 
to the chip connection terminal; and 
a resin molding over at least a portion of the 
second skle of the substrate. 

wherein the external connedion ternra- 
nal. the inner portion of the through hole, and a 
first portion of the chip connection terminal 

45 have a hard gokl plating, and 

a second portfon of the chip connection^ termi- 
nal has a soft goW plating. 

18. The semicondudor device as defined in daim 17, 
50 wherein the chip connection terminal and the semi- 
condudor chip are conneded using a wire. 

19. The semicondudor device as defined in daim 17, 
wherein the chip connection terminal and the semi- 

55 condudor chip are oonneded using a flip-chip con- 
nectioa 

20. A semicondudor device substrate comprising: 
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a substrate having a first side, a secorxl side, 

and a through*hole formed so as to penetrate 

the first side and the second side; 

an external connection terminal on the first side 

of the substrate; 5 

a chip connection terminal on the second side 

of the substrate, the chip connection terminal 

being electrically connected to the external 

connection tenninal via the through-hole; 

a semiconductor chip attached to the second 10 

side of the substrate and electrically connected 

to the chip connection terminal; and 

a resin molding over at least a portion of the 

second side of the substrate. 

wherein the chip connection terminal, is 
^e inner portion of the through hole, and a first 
portion of the external connection ternrtinal 
have a soft gold plating; and 
a second portion of the external connection ter- 
minal has a hard gold plating. so 

21. The semiconductor device as defined in claim 20. 
wherein the chip connection terminal and the semi- 
conductor chip are connected using a wire. 



25 



30 



22. The semiconductor device as defined in claim 20. 
wherein the chip connection terminal and the semi- 
conductor chip are connected using a flip-chip con- 
nection. 

23, A card-type supporter that includes a semiconduc- 
tor device, the card-type module comprising: 



a card-type supporter having a recess; 

a substrate having a first side, a second side, 35 

and a through-hole formed so as to penetrate 

the first side and the second side; 

an external connection terminal on the first side 

of the substrate; 

a chip connection terminal on the second side 40 

of the substrate, the chip connection terminal 

being electrically connected to the external 

connection tenninal via the through-hole; 

a semiconductor chip attached to the second 

side of the subslrate-and; electrically connected 4S 

to the chip connection terminal; and 

a resin rrwlding over the at least a portion of the 

second side of the substrate, 

wherein the external connection termi- 
nal, the inner portion of the through hole, and a so 
first portion of the chip connection ternr^inal 
have a hard gold plating, 
a second portion of the chip connection termi- 
nal has a soft gold plating, and 
the substrate is bonded to the recess of the ss 
card-type supporter by burying the resin- 
molded side of the substrate. 

24. A card-type module that includes a semiconductor 



device, the card-type module comprising: 

a card-type supporter having a recess; 

a substrate having a first side, a second side, 

and a through-hole formed so as to penetrate 

the first side and the second side; 

an external connection tenninal on the first side 

of the substrate; 

a chip connection terminal on the second side 
of the substrate, the chip connection terminal 
being electrically connected to the external 
connection terminal via the through-hole; 
a semiconductor chip attached to the second 
side of the substrate and electrically connected 
to the chip connection terminal; and 
a resin molding ov^ the at least a portion of the 
second side of the substrate. 

wherein the chip connection tenminal, 
the inner portion of the through hole, and a first 
portion of the external connection terminal 
have a soft gold plating, 
a second portion of the external connection ter- 
minal has a hard gold plating, and 
the substr^e is bonded to the recess of the 
card-type SM;)porter by burying the resin- 
moided side of the substrate. 



25. A memory device comprising: 

a card-type module including: 

a card-type supporter having a recess; 
a substrate having a first side, a second 
side, and a through-hole formed so as to 
penetrate the first side and the second 
side; 

an external connection terminal on the first 
side of the substrate; 

a chip connection terminal on the second 
side of the substrate, the chip connection 
ternvnal being electrically connected to the 
external connection terminal via the 
through-hole; 

a semiconducta chip attached to the sec- 
ond side of the substrate and electrically 
connected to the chip connection terminal: 
and 

a resin nx>lding over the at least a portion 
of the second side of the substrate; 

and 

a main body including: 

a first connector connected to the external 
connection terminal of the card-type nxxi- 
ule; 

a secoTKl connector connected to an appa- 
ratus; and 

an interface control circuit connected to the 
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first and second connectors, 

wherein the external connection termi- 
nal, the inner portion of the through hole, and a 
first portion of the chip connedbn terminal s 
have a hard gold plating, 
a second portion of the chip connection termi- 
nal has a soft gold plating, and 
the substrate is bonded to the recess of the 
card-type supporter by burying the resin- io 
molded side of the substrate. 

A memory device comprising: 

a card-type nrrodule including: 75 

a card-type supporter having a recess; 
a substrate having a first side, a second 
side, and a through-hole formed so as 

20 

to 

penetrate the first side and the second side; 

an external connection terminal on the first 
side of the substrate; 2s 
a chip connection terminal on the second 
side of the substrate, the chip connection 
terminal being electrically connected to the 
external connection terminal via the 
through-hole; 30 
a semiconductor chip attached to the sec- 
ond side of the substrate and electrically 
connected to the chip connection terminal; 
and 

a resin molding over the at least a portion 3S 
of the second side of the substrate; 

and 

a main body including: 

a first connector connected to the external 
connection terminal of the card-type mod- 
ule; 

a second connector connected to an appa- 
ratus; and 

an interface control circuit connected to the 
first and second connectors, 

wherein the chip connection terminal, 
the Inner portion of the though hole, and a first so 
portion of the external connection terminal 
have a soft gold plating, 
a second portion of the external connection ter- 
minal has a hard gold plating, and 
the substrate is bonded to the recess of the ss 
card-type supporter by burying the resin- 
molded side of the substrate. 
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Fig. 5 
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Fig. 6(a) 




Fig. 6(b) 



Fig. 6(c) 
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Fig. 6(d) 



25 



'II 



Fig. 6(e) 



zzzz 



1 



.25 



zzzz 



2^ 



Fig. 6(f) ^ 



/ 



3 2 




2i. 



13 



EP0S10e56A2 



20 




Fig. 7(a) 




Fig. 7(b) 
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Fig. 10(b) 
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Fig. 11(c) 
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Fig. 11(d) 
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Fig. 11(f) 
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